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Dear Sir: 

This Marked-up Version of the Claims is being submitted along with the Response to 
the Office Actfon dated September 3. 2004. These Marked-up Claims are being submitted 
on or before the three (3) month extended due date of March 3, 2005. A Petition for 
Extension of Time is also enclosed (See, Transmittal). 

The Examiner is respectfully requested to enter the following Claim amendments. 
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Claims: 

Claims 1-25. (Canceled). 

26. (Currently Amended) /Voompoo i tion, ao claimBd in Claim 25 Jtje composition aooordigq 
to Claim 80. wherein said compound is substituted by only one -L-Rx. or -L-Sc. that is 
bound at R". R* R", or R'^ 

27. (Currently Amended) A compos i tion, ae o l aimod in C l aim 36 The composition according 
to Claim 80 . wherein R^ and R^ are Ci-Ce alkyi that are substituted one or more times by 
cyano. -(C=0)-0-R^^ or -(C=0)-NR^^R^«. 

28. (Currently Amended) A oompooition, ac olaimod in Claim 27 The compositipn ^cpordlnq 
to Claim 80. wherein R° and R^ and optionally R" and R". taken in combination, form a 
fused DYE that is a substituted or unsubstituted benzofuran. 

29. (Currently Amended) " -'^■■"pnnitir.n nr niitmnri in riiim The composition aooordina 
to Claim 80 . wherein said compound is substituted by exactly two DYE or fused DYE 
moieties. 

30. (Currently Amended) A composition, ac o l aimod i n C l aim 26 The composition according 
to Claim 80 , wherein said compound is substituted by exactly one -L-DYE moiety at R , 
and said compound is optionally substituted by exactly one -L-Rx or exactly one -L-Sc at 
a position other than R®. 

31 . (Currently Amended) , a nr^mpn^tinn -ir rN^m a H in rin i m ^1 The comoosltlon according 
to Claim 80 , wherein each L of the compound independently a single oovalent bond, 
or a oovalent linkage that is linear or branched, cyclic or heterocyclic, saturated or 
unsaturated, having 1-20 nonhydrogen atoms selected from the group consisting of C. 
N, P, O and S; and are composed of any combination of ether, throether, amine, ester, 
carboxamlde, sulfonamide, hydrazide bonds and aromatic or heteroaromatio bonds. 

32. (Currently Amended) A- ^mposition, ac o l aimod i n Cla i m 31 The oomposition according 
to Claim 80. wherein each L of the compound is a single oovalent bond or has the 
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formula -(CH2)d(CONH(CH2).)z- or -0(CH2)d(CONH(CH2)B)i-. where d is an integer from 
0-5, e is an integer from 1 -5 and z is 0 or 1 . 

33. (Canceled). 

34. (Currently Amended) A oompoc i tion, ao claimod in Claim 36 The oomr>osition acoordinQ 
to Claim 80. wherein said compound is substituted by exactly one Sc7 wWethS© that is a 
protein, a polysaccharide, a biotin, or a silica. 

35. (Cun-ently Amended) f\ rnjy^pnr^rtnn nr n-iimnri in C l aim 26 The composition according 
to Claim 80. wherein said compound is substituted by exactly one Rx selected from the 
group consisting of a euccinimidyl ester of a carboxylic acid, a haloacetamlde, a 
hydrazine, an isothlocyanate, a maleimide, an aliphatic amine, a silyl halide, and a 
psoralen. 

36. (Currently Amended) a »r.mpo.^itir.n nr n^imnri i n C i nim ai The composition according 
to Claim 80. where the compound has the formula: 




wherein Y is O of-NR*. 

37. (Original) A composition, as claimed in Claim 36, wherein each DYE on the compound is 
a fluorescein, a rhodamine. a rhodol, a polyazaindacene, an oxazjne, a 3/+xanthen-6-ol- 
3-one. a 8-amino-3H-xanthen-3-one, or a 6-amino-3H-xanthen-3-imine.' 
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38. (Previously Amended) A composition, a$ claimed in Claim 37, wherein and are d 
Ce alkyi that are substituted one or more times by -(C=0)-0-R^^ or -(C=0)-NR^^R^^ 



39. (Original) A composition, as claimed in Claim 38, wherein and are CrCe alkylthat 
are substituted one or more times by -(C=0)0-R^^ where each R^^ is H, an alpha- 
acyloxymethyl, a t-buty!dimethyldimethylsllyl, or a biologically compatible salt. 

40. (Currently Amended) A composition, as claimed in Claim 36. further oomprioing a 
wherein the metal ion that Is Ca^*, Na*, K*, or Zn^ accoo i ated with oa i d compound . 

41 . (Canceled). 

42. (Canceled). 

43. (Canceled). 

44. (Currently Amended) A method of detecting a target cationic metal Ion in a sample, 
comprising: 

a) adding to said sample, in an amount sufficient to generate a detectable optical 
response when said target Ion is present, a compound having the formula: 

R. 

N— E2-Y— E^N 




wh e r e in 

p- and Q aro indop e ndontly O. S. or N B ^ whoro oaoh i o i ndopondont l y H or C4. Cb alKyl: 

Y io O. S. or MR*, wh e r e i o H; or i c L R^. L S^. or L DYE; or I o C^ -G w a l ky I or an 

aryt or hotoroaryl r i ng oyctom. wWoh alkyI or ring eyst e m lo optional l y cubstituted by 
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hal ogo n . aii do . nitr n , ni i rnf". n"'^"; ■^"^''^■^''•"•'i <^ ^ riinllo>lann i no. cvano. L 
n ^, L or L DY E: or hy n!h'l ^\-^* ""'"'^^ ' '^ optiona l ly cubctitute d 
b y I'l alogon. amino. Mr o>^ y. ( ^ O j) - P^ r-4SOa)-0-ft**7'(C=OH»* ^. (C.O) - 0 -R ^ r^ 

B^4s44-6f^.^ ^ alky i ; or LRx, or L - PYE; 

fiW-te447-a-€ » Cftal l tyli a bonzyl. alpha acyloxyallty l and t buty l dimothylci l yl, a b i o i ogiGa l ly 
compatiblo Bait; or L Rx. L Sc, or L DYE; 

ft^'-and-ft ^ aro indopondontly H, C4 ^C6-al^ty^-€^-G6 ■oarboxyalky l . an a l pha aoyioxya l kyt. a t - 
buty l d l mothylc il y l , or a b i ological l y oompatiblo oalt; or -L - Rn, L 6m or UPYE; or 
afl^* * takon in comb i nation form a 6 or 6 momborod al i phatic ring that optional l y 
tfl oorporatoo an oxygon atom f 

oaoh L is i ndopondontly a cova l ont l inkag ey 

oaoh fi x ie Indopondsntiy a roaotivo group: 

e ach Sw i o i ndopondont l y a oonjugatod cubctanc B r 

PY6 i o a ohomica l moioty with an aboorption majcimum boyond 320 nm; 

eV^T-aB€l-i ^ aro i ndopondontly - (CR*^ . whoro n - a. 0, ^. and oaoh io i ndopondontly H or 
CH^, or two mnlntinfT "^n "Hj-ir>nnt r^rhnnr rrf nna or mnro of EV E^-Qf-S ^ whon taKon 
i n - combinat i on, form a 6 - or 6 momb e rod a li phatic ring; 

a*.afid-B ^ . ^ indopondontly L Rx. - L - S^. or L DYE; or C■^ -& w a l ky i or Cu ary l a l kyl. oach -e f 
wh i ch i o optional l y cubot i tutod by halogon. azido, nitro. nitroeo, amino, hydroxy, cyano r 
or by an ary l or hotoroaryl r i ng cyotom; or by (SOji) - ff^. (SOa) - O -R ^ ' . (C - 0) i 
■^^ P = 0) ■ 0 - H^, (C O) MR*^; or by U alkylamino, Cju d i a ll tylamino; or by C^ ■^€> 
a ll tyl or C^ C^ alkoxyi oaoh of whioh Io Hoolf opt i onally oubstitutod by halogon, am i n& i 
hydroxy. - (SOa ^-tf *. (SOu) 0 R^ HG-QH ^. (C . 0) - O - R^ r ^C=O) MR* ^«^f 

tf'-R^ 'aro indopondont l y H. halogon, ozido, n i tro. n i troco, amino, oyano, L Rx. L S^;,, - L - DYE f 
or Ca. Cit alkyl or Co. C» alkoxy, oaoh of which is i tco l f optiona l ly oubctitutod by halogon. ■ 
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amino , h y droy . ( SOa) - R* 'HSQ;^^'^r-<€°0)-R' * r- (C«0) Q - R^ reHG^ 

9^aB^4vs ^adiac ont oubctit u ontE R --R^ . tak on i n comb i nation, form a fucod oix momborod 
bon-o moiot/. ivhirh i" ^ptir^nniiy o..hptitiitnri hy hr^lnnon. azido. n i tro. nitroco. aminO; 
cyano. L Rx, L Sc. or L DYE; or C^ - C^^ a l ky i or C» Cu alko){y. oach of which l o o p t i onn ll y 
Gubctitutod by halogon. amino, hydroy. (G-0) R ^. (C-O) - O -B ^. or (C-0) - NR* ^B**t 

or any two adiacont p - ih'^'*"'^"*'^ o^ ja ^ tnirnn in mmhination with oaoh othor. and with th e 
a wmot i o ring thoy aro bound tOi fomi a fucod DYE; 

providod that oa i d compound io oubotitutod by at loa o t ono b DYE moioty at ono or mor a of R* t 
Be-fti*-aRd-tf-R* *i or at l oaot two af R* -B* ^ r fal<on In oo'mbination, form a fucod DYE; 




wharein Is -L-R^- -L-S^. -L-PYE; C^^C. alk vl or C-Ci. arvlalkvl. each of which }§ PPtiOnajly 
siihstitLrted bv halogen, azido. nitr o. nitrosQ. amino, hydroxy, cvano. or by an aryl or 
hAt^r^ parvl ring system: or bv -^SO.^■R^ ^ -(SOoVO-R^l -fO0)-R^^ -(C=0)-0-R^^ - 
fC=Q^-NR^^R^°: or bv d -H fl alkvlamino. C^-C, djalkviam ino: or bv Ct-Cft alkvl or Ci-Ce 
alknyy. each of which is itself optionally substituted bv halogen, amino. hvdroXV. -fSQ?)- 
-/scu^-o-R^^ -^c=o\-R^^ ^ n=cy\^.R'\ .fC=Q^-NR^^R^°: 

R^ is -L-Rv. -L-Sr. -L-DYE: C,>C,« alkvl or Cv-Cib arvlalkvl. eac h of which is optionally 

substituted bv halogen, azido. nitro. nitroso. amino , hydroxy, ovano. or bv an aryl or 
h«t,^rnarvl ring system: or bv -(SQoVR^^ -/SO,^0-R ^^ -(C^OVR'^ -(C=0V0-R". • 
(C=nVNR^^R^^: or bv C,-Ca alkvlamino. Co-C,o dialkvlamin n: or bv C,-C« alkvl or Ci-Cii 
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aiknxv. each of which is itself optionally substituted by halogen, amino, hydr oxy. -(SO?)- 

wherein R^^ is H. C-q alkvl. -L-Rv. -L-S^. or -L-DYE: 

iR H. a Ci-Cft alkvl. a benzyl, aloha-acvloxvalkvl. t-bu tvldimBthvlsilyl a bioloaicallv 
compatible salt. -L-Rv. -L -Sn. or -L-DYE: 

R» is H. C-C. alkvl. Ci-nffcarboxvalkv l . an alpha-acvloxvalkvl. a t-butVl<Jimethvlsi|Yl, . q 
bjQiQalcallVc nmttatiblft salt. -L-Rv. -L-Sf>. or -L-DYE: 

R^° is H. C<-C« alkyl. Ci-Cf, carboxvalkvl. an aloha-acvlox yalkvl. at-butvtdimethvlsllvl. a 

biolooioaHv compatible salt. -L-_R> >, -L-Sr. or -L-DYE: 
or R^^ and R^^ takan in combination fomi a 5- or S-me mhered aliphatic rino that 

optionally incorporates an oxygen atorm 

I ifiacovalentlinkaQe: 

ry Ifi an acn/lamide. an activated ester of a caffaoxvlic acid, an acvl azide. an acyl nitrile. 
an aldehyde, an alkvl halide. an anhvdride. a n aniline, an arvl hallde. an azide. an 
ayiririine. a boronate. a diazoalkane. a halo acatamlde. a halotriazine. a hydrazine, an 
Imtdo ester, an Isoovanata. an iso thioevanate. a malelmide. a phosphoramfdlte, a 
rMctive Platinum complex, a siM halide. a sulfonvl hallde. or a thiol: 

ctr. is an amino add, a peptide, a p rotein, a polysaccharide, a nucleoside, a nucleotide. 
an oliaonucleotMe. a nucleic acid, a hapten, a psoralen, a drug , a hormone, a lipid, a 
lipid assembly, a synthetic polvmer. a polymeric microp artiole. a biological cell, a blotin. 
a silica or a virus: 

DYE is a chemical moietv with an absomtion maxim um bevond 320 nm; 

is H. halonen. azrio. nitro. nttroso. amino, cvan o. -L-Ry. -L-Sn. -L-DYE. Ci-Cfi alkyl or Cr.Cs 
alkoxv. each of which is itself optionally substituted by halooen . amino, hydroxy. -(SOa)- 
R^6. ■fSQ,^^.Ris. -rc=QVR^^ -rC=0 ^-Q-R^° or -fC=OVNR^^tf 
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R" is H. halo g en, azido. nitro. nitroso. a minc. cvano. -L-Rv. -L-Sr. -L-DYE. Ci^b alkyl or CrCa 
fllkoxy. each of which is itself optionally substituted by halogen, amjno. hydroxy. -iSO,)- 
Ri» .(Rn.\-Q^R'^. -fC=:p)-R'^. >fC=O^O .R^° Qr-rC^VNR^^R'°: 

R° is H. halogen, azido. nitro. nitroso. amino, cvano. -L- Rv. -L-S^,. -L-DYE. Ci-Cr alky! or Qi-Qi 
alkoxv. each of which is itself ootionallv substituted b v halogen, amino, hydroxy. -(SOaV 
R^" . -(.qn.VQ-R^^ -(C=OVR'^ -(C==0>- n-R^« or.^C=QVNR'^tf °: 

is H. hBlnfien- azido. nItro. nitroso. amino, cvano. -L-Rv. -L-Sr , -L-DYE. CyC^ alkvl or Ci-Cb 
alknxv. each of which is itself optionally substituted b y halogen, amino, hydroxy. -{S0»)- 
R's ^ .{^n^\.n.R'\ :(C=QVR^^ -fC=OVQ -R^^ or -fC=Q^-Ntf ^R^^ 

R^^ is H. halogen, azido. nitro. nitrosc. a pilno. ovano. -L-Rv. -L-Sn. -L-PYE. Qi-Ca alKyl fff Qi-Po 
alkoxv. each of Which Is Itself optio nally substituted bv halogen, amino, hydroxy, -f SOalr 
pis .ffin.^^.R1^ .fC=OVR^°.-rC=0^-Q-R ^^or-^C=O^.NR^^R'^ 

is H. halogen, azido. nitro. nitroso. amino, cvano. -L-Rv. -L-S<^. -L-DYE. Ci-Cr alkvl or C^^Cs 
alkoxv. each of which is itself optionally substituted bv haloge n, amino, hvdroxv. -ISO^)- 
Ris .^c,n.^,n-»^^ -rc=0^-R^^ ■(C=0^-0-R^^ or -(C=OVNR^^R^^ 

is H. halonon. azido. nit r n. nhroso. amino, ovano. -L-Rv. -L-Sr. -L-PYE. C,-Cfi alkyl or d-Qe 
alkoxv. each of which is itself optionally substituted bv h alogen, amino, hvdroxv. -(SOg)- 
Ri", .fgf>wn-Ri« -fC=QVR^« ^ft=Q^.Q■R1^ or-rC=OVNR^^R^°; 

R"* is H. halogen, azido. nitro. nitroso. amino, cvano. -L-Rg. -L-Sg . -L-DYE. Ci-C« alkvl or Ci-Cti 
alkoxv. each of which is itself optionally sub stituted bv halogen, amino, hydroxy. -(SO?)- 
R^^ -(.ciO.^^.R'^ -fC=OVR". -fCi=OV Q-R^^ or.rC=O^.NR^^R^»: 

g;^ any two adiacent substituents R^-R'^. taken in combination, form a fused six-membered 
banzo moietv. which is optionally substituted bv halogen, azid o. nitro. nitroso, amino. 
eyano. -L-Ry. -L-S^. -L-DYE. Ci-C, , alkvl or C,-Ca alkoxv. ea ch of which is optionally 
substituted bv halogen, amino, hvdro xv. .rc=0)-tf ^ .rC=0^-0-R^°. or -(C=0)-NR^^B!!i 

or any two adiacent substituents R^-R'^. taken in combination w »h each other, and with the 
ammatie ring thev are bound to. fomn a fused DYE: 
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provided that ^he compound is substitu ted bv at least one -L-DYF -I -Rv. or -L-Sc at p\ R^ R*. 
R^, R°, R^. R^". R"- R^^. R^^. or R^*: or at least two of R^-R^^. taken In combin ation, foftn 
a fused DYE: 



b) illuminating said sample to generate said detectable optical response whereby said target Ion 
is present. 

45. (Original) A method, as claimed in Claim 44, wherein said detectable optical response is 
a fluorescence response. 

46. (Previously Amended) A method, as claimed In Claim 45, wherein said illuminating Is 
performed In conjunction with a fluorometer, fluorescence microscope, laser scanner, 
flow cytometer, a microfluldic device, or a fiber optic probe. 

47. (Original) A method, as claimed in Claim 44. wherein said target metal ion is Na*. IC. 
Ca^orZn^ 

48. (Previously Amended) A method, as claimed in Claim 44, wherein said compound has 
the formula: 




or the formula: 
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wlierein 

R», where present, is independently H or a Ci-Ce alkoxy, which is optionally substituted by - 
{C=0)-O-R'^ or -(C=0)-NR"R^^ 

R^^ and R^. where present, are independently H, a Ci-Ce all<yl. a benzyl, an alpha-acyloxyalkyl, 
a t-butyldinnethylsilyl, or a biologically compatible salt; 

R" and R'", where present, are independently H, a C-Ce alkyi, Ci-Ce carboxyalkyi, or a 
biologically compatible salt; 

W and W, where present, are independently F or CI; 
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R»-R^, where present, are independently H, halogen, nltro, sulfo, cyano, alltyl, perfluoroalkyl. 
alkoxy, alkenyl, alkynyl, cycloalkyl. atylalkyl. or acyl. wherein the alkyi portions of each 
contain fewer than 20 carbons; or an aryl or heteroaryl ring system. 



49. 
50. 

51. 



(Original) A method, as claimed in Claim 48, wherein said target metal ion is Na* or K*. 

(Previously Amended) A method, as claimed in Claim 44. wherein said sample 
comprises living cells or biological fluids. 

(Previously Amended) A kit for the detection or quantification of a target metal ion, 
comprising a compound having the formula: 




/ — COa 



or the fomiula: 

RI6-O2O — 




C02-Ri« 
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or the formula: 




or the formula: 



R's-OgC- 




or the formula: 
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wherein 

r8, where present, is independently H or a Ci-Ce all<oxy, which is optionaiiy substituted by - 
(C=0)-0-R^' or -(C=0)-NR''R^'; 

R^^ and R*. where present, are independently H. a Ci-Cs alkyi, a benzyl, an alpha-acyloxyalkyl, 
a t-butyldimethyisilyl, or a bioioglcaliy compatible salt; 

R" and R^^ where present, are independently H. a C,-Ca alkyl, Ci-C6 carboxyalkyi, or a 
biologically compatible salt; 

W and W. where present, are independently F or CI; 

p3o.p35_ ^^gre present, are independently H, halogen, nitro, sulfo, cyano, alkyl, perfluoroalkyi, 
alkoxy. alkenyl, alkynyl, cydoalkyl. arylalkyl. or acyl, wherein the alkyl portions of each 
contain fewer than 20 carbons; or an aryl or heteroaryl ring system; 

and comprising one or more components selected from the group consisting of; 

a) a calibration standard of a target ion; 

b) an ioriophore; 

c) a fluorescence standard; 

d) an aqueous buffer solution; and 
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e) an organic solvent. 
(Canceled). 

53. (Canceled). 

54. (Canceled). 

55. (Canceled). 

56. (New) A compound having the formula: 




wherein is -L-Rx. -L-Sc, -L-DYE; C,-Ci8 alkyi or Cr-Cia arylalkyi, each of which is optionally 
substituted by halogen, azido, nitro, nitroso. amino, hydroxy, cyano. or by an aryl or 
heteroaryl ring system; or by -(SOa)-R". -(S02)-0-R^^ -(C=0)-R^^ -(C=0)-0-R^«. - 
(C=0)-NR'^R^*; or by Ci-Ce alkylamino, CrCi2 dialkylamino; or by Ci-C6 alkyI or Ci-C6 
alkoxy, each of which is itself optionally substituted by halogen, amino, hydroxy, -(SO2)- 
R'^ -(SO^)-0-R'^ -(C=0)-R'', -(C=0)-0-R'^ -(C=0)-NR^^R'°; 

r2 is -L-Rx, -L-Sc, -L-DYE; C,-Cia alkyI or C7-C18 arylalkyi. each of which is optionally 

substituted by halogen, azido, nitro, nitroso, amino, hydroxy, cyano, or by an aryl or 
heteroaryl ring system; or by -(S02)-R^«. KS02)-0-R'^ -(C=0)-R^«, -(C=0)-0-R'^ - 
(C=0)-NR"R'*: or by Ci-Ce alkylamino, CrCie dialkylamino: or by Ci-Ce alkyi or Ct-Ce 
alkoxy. each of which is itself optionally substituted by halogen, amino, hydroxy, -(SO2)- 
R'^ -(S02)-0-R^^ -(C=0)-R'^ -(C=0)-0-R'«. '(CoO)-NR"R^»; 
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wherein R'^ is H. Ci-Ce alkyl. -L-Rx, -L-Sc, or -L-DYE; 

R'« is H. a CrCs alkyl. a benzyl, alpha-acyloxyalkyl. t-butyldlmethylsilyi, a biologically 
compatible salt, -L-Rx. -L-Sc, or -L-DYE; 

R^' is H, Ci-Cb alkyl, C-Cscarboxyalkyl, an alpha-acyloxyalkyt, a t-butyldimethylsllyl, a 
biologically compatible salt, -L-Rx, -L-So. or -L-DYE; 

is H, C,-Ce alkyl, C-CecarboxyalkyI, an alpha-acyloxyalkyl, a t-butyldimethylsilyl, a 
biologically compatible salt, -L-Rx, -L-Sc, or -L-DYE: 
or R'' and R^® taken in combination form a 5- or 6-membered aliphatic ring that 
optionally incorporates an oxygen atom; 

L is a covalent linkage; 

Rx is an acrylamide, an activated ester of a carboxylic acid, an acyl azide, an acyl nitrile, 
an aldehyde, an alkyl halide, an anhydride, an aniline, an aryl halide, an azide, an 
azlridine, a boronate, a diazoalkane, a haloacetamide. a halotriazlne, a hydrazine, an 
imido ester, an isocyanate, an isothiocyanate, a maleimide, a phosphoramidite. a 
reactive platinum complex, a silyl halide, a sulfonyl halide, or a thiol; 

Sc is an amino acid, a peptide, a protein, a polysaccharide, a nucleoside, a nucleotide, 
an oligonucleotide, a nucleic aoid, a hapten, a psoralen, a drug, a hormone, a lipid, a 
lipid assembly, a synthetic polymer, a polymeric mtoroparticle, a biological cell, a biotin, 
a silica or a virus; 

DYE is a chemical moiety with an absorption maximum beyond 320 nm; 

R' is H, halogen, azido. nitro. nitroso, amino, cyano. -L-Rx. -L-Sc, -L-DYE, Ci-Ce alkyl or C-Ce 
alkoxy, each of which is itself optionally substituted by halogen, amino, hydroxy, -(S02)- 
R'^ -(S02)-0-R", -(C=0)-R^^ -(C=0)-0-R'^ or-(C=0)-NR"R^^ 
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is H, halogen, azido, nitro, nitroso, amino, cyano, -L-Rx, -L-Sc, -L-DYE, d-Ce alkyi or 0,-0$ 
alkoxy, each of which Is itself optionally substituted by halogen, amino, hydroxy, -(SOa)- 
R'^ -(S02)-0-R'', -(C=0)-R'^ -(C=0)-OR^^ or -(C=P)-NR''R'°; 

R^ is H, halogen, azido, nitro. nitroso, amino, cyano, -L-Rx. -l--Sc, -L-DYE, C-Cs alkyI or Ci-Ca 
alkoxy, each of which is itself optionally substituted by halogen, amino, hydroxy, -(SOz)- 
-(SO^)-0-R'^ -(C=0)■R'^ -(C=0)-0-R^«. or -(C=0)-NR"R^«: 

R^" is H, halogen, azido, nitro, nitroso, amino, cyano, -L-Rx, -L-Sc. -L-DYE, Ci-Ce alkyI or Ci-Ce 
alkoxy, each of which is itself optionally substituted by halogen, amino, hydroxy, -(SOa): 
-(S02)-0-R^^ -(C=0)-R'^ -(C=0)-O-R^^ or -(C=0)-NR"R'^ 

R" is H, hatogen, azido, nitro, nitroso, amino, cyano, -L-Rx, -L-Sc, -L-DYE. Ci-Ce alkyI or C,-Ce 
alkoxy, each of which is itself optionally substituted by halogen, amino, hydroxy, -(SOa)- 
R'^ -(S02)-0-R^', -(C^O)-R''. -(C=0)■0-R'^ or -(C=0)-NR^'R'^ 

R^2 is H, halogen, azido, nitro, nitroso, amino, cyano, -L-Rx, -L-Sc, -L-DYE, Ci-Ce alkyi or Cv-Ce 
alkoxy, each of which is itself optionally substituted by halogen, amino, hydroxy, -(SO2)- 
R^«, -{S02)-0-R'^ -iC^Oyn'^ -(C=0)-0-R^^ or-(C=0)-NR"B'^ 

R" is H. halogen, azido. nitro. nitroso, amino, cyano, -L-Rx, -L-Sc, -L-DYE, Ci-Ce alkyi or Ci-Cs 
alko:^, each of which is itself optionally substituted by halogen, amino, hydroxy. -(SO2)- 
R«. -(SOa)-0-R^^ -(C=0)-R". -(C=0)-0-R'^ or -(C=0)-NR"R'^ 

R'" is H, halogen, azido, nitro. nitroso. amino, cyano, -L-Rx. -L-Sc, -L-DYE, Ci-Cb alkyi or C-Ce 
alkoxy, each of which is Itself optionally substituted by halogen, amino, hydroxy, -(SOa)- 
R^«. .(S02>-0-R^^ -(C-O)-R", -<C=0)-0-R'« or -{CaO-NR^R'"; 

or any two adjacent substituents R'-R^", taken in combination, form a fused six-membered 
benzo moiety, which is optionally substituted by halogen, azido, nitro, nitroso, amino, 
cyano, -L-Rx, -L-Sc. -L-DYE, Ci-Ce alkyi or d-Cs alkoxy, each of which is optionally 
substituted by halogen, amino, hydroxy, -(C=0)-R'', -(C=0)-0-R'^ or .(C=0)-NR''R'^ 

or any two adjacent substituents R^-R'*. taken in combination with each other, and with the 
aromatic ring they are bound to, form a fused DYE: 



17 



PAGE 2»4S'RCVDAT3»/200S 8:07:59 PM[Easten)StandardTiii)e]'SVR:USPTO^ 



•nAR-03-2005 THU 05:21 PM MOLECULAR PROBES INC FAX NO. 1 541 335 0354 



Martin eta/. Docket No.: MP.0070 

Serial No. 10/026.302 

provided that the compound is substituted by at least one -L-DYE. -L-Rx. or -L-Sc at R\ R^ R*. 
r', R*. R". R'", R^', R'^ R". or R'*; or at least two of R'-R'*. taken in combination, form 
a fused DYE. 

57. (New) The compound according to Claim 56, winerein the compound is substituted by 
only one -L-Rx. or -L-Sc, that is bound at R^ R*. R^^ or R'^. 

58. (New) The compound according to Claim 56, wherein R' and R* are Ci-Ce alkyi that are 
substituted one or more times by cyano, -(C=iO)-0-R^°, or -(C=0)-NR"R'^. 

59. (New) The compound according to Claim 58. wherein R'^ R" and R'^ are independently 
H or Ci-Cc alkyl. 

60. (New) The compound according to Claim 56, wherein R° and R^. and optionally R" and 
R", taken in combination, form a fused DYE that is a substituted or unsubstituted 
benzofuran. 

61 . (New) The compound according to Claim 56, wherdn the compound is substituted by 
exactly two DYE or fused DYE moieties. 

62. (New) The compound according to Claim 56, wherein the compound Is substituted by 
exactly one -L-DYE moiety at R^, and said compound is optionally substituted at a 
position other than R' by exactly one -L-Rx or exactly one -L-Sc- 

63. (New) The compound according to Claim 56, wherein L is independently a single 
covalent bond, or a covalent linkage that is linear or branched, cyclic or heterocyclic, 
saturated or unsaturated, having 1-20 nonhydrogen atoms selected from the group 
consisting of C, N, P. O and S; and are composed of any combination of ether, thioether, 
amine, ester, carboxamide. sulfonamide, hydrazide bonds and aromatic or 
heteroaromatic bonds. 

64. (New) The compound according to Claim 56, wherein L is a single covalent bond or has 
the fomiula -(CH2)d(CONH{CH2)fl)r or -0(CH2)d(CONH(CH2)«)z-. where d is an integer 
from 0-5. e is an integer from 1 -5 and z is 0 or 1 . 
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65. (New) The compound according to Claim 56, wherein the DYE moiety Is selected from 
the group consisting of indole, a coumarin. a stilbene. a xanthene, an oxazine, and a 
polyazaindacene. 

66. (New) The compound according to Claim 56, wherein the compound is substituted by 
exactly one Sc that is a protein, a polysaccharide, a biotin, a synthetic polymer or a 
silica. 

67. (New) The oompound according to Claim 56, wherein the compound is substituted by at 
least one Rxselected from the group consisting of a succinimidyl ester of a carboxylic 
acid, a haloacetamide, a hydrazine, an isothiocyanate, a malelmide. an aliphatic amine, 
a silyl halide, and a psoralen. 

68. (New) A compound having the formula: 

R7 



DYE 




Wherein is -L-Rx, -L-Sc. -L-DYE; C-Cb alkyi or C7-Cie arylalkyi, each of which is optionally 
substituted by halogen, azido. nitro. nitroso, amino, hydroxy, cyano, or by an aryl or 
heteroaryt ring system; or by -{S02)-R". -(SOi>)-0-R^«, -(C=0)-R'^ -(C^)-0-R'^ - 
(C=0)-NR"R'^; or by d-Cg alkylamino, Ca-Ci2 dialkylamino; or by Ci-Ce alkyI or Ci-Ce 
alkoxy. each of which is itself optionally substituted by halogen, amino, hydroxy. -(SOa)- 
R«.-(SOj)-0-R^«.-(C=0)-B^». -(C=0)-0-R'^-(C=0)-NR^'R^^ 

R* is -L-Rx. -L-Sc. -L-DYE; Ci-Cie alkyI or CrCia arylalkyi, each of which is optionally 

substituted by halogen, azido, nitro, nitroso, amino, hydroxy, cyano, or by an aryl or 
heteroaryl ring system; or by -(SO^)-R'^ -(S02)-0-R^^ .(C=0)-R'^ -{C=0)-0-R'^ - 
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(C=0)-NR"R'^ or by Ci-Cs alkylamino. C2-Ci2 dialkylamino; or by d-Ce alkyi or C-Ce 
alkoxy. each of which is itself optlonaily substituted by halogen, amino, hydroxy, -(SO2)- 
-(S02)-0-R^«, -(C=0).R^». .(C=0)-0-R^^ -(C=0)-NR"R^^ 

wherein is H, C-Cs alkyl, -L-Rx. -L-Sc. or -U-DYE; 

R^^ is H. a Ci-Ce alkyl, a benzyl, aipha-acyloxya!kyl. t-butyldimethylsHyl, a btologically 
compatible salt, -L-Rx. -L-Sc, or -L-DYE; 

R'^ is H, Ci-Ce alkyl. Ci-Ca carboxyalkyi, an alpha-acyloxyalkyi, a t-butyldimethylsilyl, a 
biologically compatible salt, -L-Rx, -L-Sc. or -U-DYE; 

R^« is H, CrCs alkyl, Ci-Ca carboxyalkyi, an alpha-acyloxyalkyi, a t-butyldimethylsilyl, a 

biologically compatible salt, -L-Rx, -L-Sc, or -L-DYE; 
or R" and R'® taken in combination fonn a 5- or 6-membered aliphatic ring that 

optionally incorporates an oxygen atom; 



L is a covalent linkage: 

Rx is selected from the group consisting of an acrylamide, an activated ester of a 

oarix>xylic add. an acyl azide, an acyl nitrlle, an aldehyde, an alkyl halide, an 
anhydride, an aniline, an aryl halide. an azide. an aziridine, a boronate. a 
diazoalkane.'a haloacetamide, a halotriazine, a hydrazine, an imido ester, an 
isocyanate, an isothiocyanate. a maleimide, a phosphoramidite, a reactive 
platinum complex, a silyl halide, a sulfonyl halide, or a thiol; 

Sc is selected from the group consisting of an amino acW, a peptide, a protein, a 

polysaccharide, a nucleoside, a nucieotkle, an oligonucleotide, a nucleic acid, a 
hapten, a dmg. a hormone, a lipid, a lipid assembly, a synthetic polymer, a 
polymeric micropartide, a biological cell, a btotin, a silica and a virus; 

DYE is selected from the group consisting of indole, a ooumarin, a stilbene, a xanthene, 
an oxazine, a polyazaindacene, a benzofuran, a pyrene. an anthracene, a 
naphthalene, an acridine, a benzindole. an oxazole. a benzoxazole. a thiazole, a 
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benzothiazole, a 4-amino-7-nitroben2-2-oxa-1,3-diazole (NBD), a cyanine. a 
carbocyanine, a carbostyryl, a porphyrin, a salicylate, an anthranilate, an 
azulene. a perylene. a pyridine, a quinoline, a benzoxazine, a oarbazine a 
phenaienone and a benzphenalencne; 

R' is H, halogen, azido, nitro. nitroso, amino, cyano, -L-Rx, -L-Sc, -L-DYE, Ci-Cs aiicyi or Ci-Cs 
aikoxy, each of which is itself optionally substituted by halogen, amino, hydroxy, -(SO2)- 
R^^ -(S02)-O-R^^ -(C=0)-R". -(C=0)-0-R^^ or-(C=0)-NR''R'*: 

R* is H, halogen, azido, nitro, nitroso, amino, cyano. -L*Rx, -L-Sc. -L-DYE, Ct-Ce allcyl or Cx-Ct 
aikoxy, each of which Is itself optionally substituted by halogen, amino, hydroxy. -{SO2)- 
R'*. -(S02)-0-R^'. '(C-0)-R'^ .(C=0)-0-R'«. or-(00).NR"fl'»: 

R^** is H, halogen, azido, nitro, nitroso, amino, cyano, -L-Rx, -L-Sc, -L-DYE, Ci-Cb aikyi or Ci-Ca 
aikoxy, each of which is itself optionally substituted by halogen, amino, hydrojqf. -(S02)- 
R«. .(SO^)-0-R'^ -(C=0)-R^^ -(C=0)-0-R'^ or -(C=0)-NR''R"; 

R" is H, halogen, azido. nitro, nitroso, amino, cyano, -L-Rx, -L-Sc, -L-DYE, Ci-Ce alkyl or C1-C6 
aikoxy, each of which is Itself optionally substituted by halogen, amino, hydroxy, -(SOa)- 
R^^ .(S08)-0-R^S -(C=0)-R'^ -(C=0)-0-R^^ or-{C=0)-NR''R'''; 

R^* is H, halogen, azido, nitro, nitroso, amino, cyano, -L-Rx, -L-Sc, -L-DYE. Ci-Ce alkyl or Ci-Cg 
aikoxy, each of which is itself optfonally substituted by halogen, amino, hydroxy, -(SOa)- 
R^^ -(S02)-0-R^^ -(C=0)-R'^ -{C=0)-0-R'^ or -(C=0)-NR"R^^ 

R^^ is H, halogen, azido, nitro, nitroso, amino, cyano, -L-Rx, -L-Sc, -L-DYE, Ci-Ca alkyl or d-Cs 
aikoxy, each of which is itself optionally substituted by halogen, amino, hydroxy, -{SOa)- 
R'^ -{S02}-0-R'^ -(C=0)-R^^ -(C=0)-O.R^^ or .(C=0)-NR"R'^ and 

R'* is H, halogen, azido, nitro, nitroso, amino, cyano, -L-Rx, -L-Sc, -L-DYE. C,-Ce allq^l or Ci-Ce 
aikoxy, each of which is itself optionally substituted by halogen, amino, hydroxy, -(SO2)- 
R". -{S02)-0-R'». -(C-0)-R". -(C=0)-0-R^". or -(C=0)-NR''R^^ 



69. (New) The compound according to Claim 68. wherein DYE Is an indole, a coumarin, a 
stilbene. a xanthene, an oxazine, or a polyazalndacene. 
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70. (New) The compound according to Claim 68, wherein the xanthene is selected from the 
group consisting of a fluorescein, a rhodamine, a rhodol, a 3N-xanthen-6-ol-3-one, a 6- 
amino-3H-xanthen-3-one. and a 6-amino-3H-xanthen-3-imine; wherein L is a single 
covalent bond. 

71 . (New) The compound according to Claim 68, wherein R' and B'^ are Ci-Co alkyi that are 
substituted one or more times by -(C=0)-0-R'® or -(C=0)-NR"R'^ 

72. (New) The compound according to Claim 68, wherein R' and R^ are Ci-Cb alkyI that are 
substituted one or more times by -(C=0)-0-R^^ where each R^^ is H, Ci-Cb alkyI, an 
alpha-acyloxymethyl, a t-butyldimethyldimethylsilyl. or a biologically compatible salt 

73. (New) The compound according to Claim 68. wherein the compound is 




22 



PAGE 34/4S*RCVDAT»5 8:07:59 PM (Eastern Standard TI[ne]'SVIlUSPT(){F^ 



flAR-03-2005 THU 05:23 Ph MOLECULAR PROBES INC 



FAX NO. 1 541 335 0354 



P. 



Martin et al. 

Serial No. 10/026.302 



Docket No.: MP.0070 




COaR^ 



or 




or 




wherein 
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R«, where present, is Independently H or a C-Ce alkoxy, which Is optionally substituted by - 
(C=0)-0-R"' or -(C=0)-NR^^R^^ 

R'^ and R'^ where present, are independently H, a C,-Ce alkyi, a benzyl, an alpha-acyloxyalkyl. 
a t-butyldimethylsilyl, or a biologically compatible salt; 

and where present, are Independently H. a CrCe alkyl. Ci-Ce carboxyallcyl. or a 
biologically compatible salt; 

W and W, where present, are independently F or CI; 

f^-n^. where present, are independently H. halogen, nitro, sulfo. cyano. alkyl. perfluoroalkyl. 
alkoxy, alkenyl. alkynyl, cycloalkyl. arylalkyi, or acyl. wherein the alkyl portions of each 
contain fewer than 20 carbons; or an aryl or heteroaryl ring system; or adjacent 
substituents R^^ and R^. and adjacent substituents R^ and R^, when taken in 
combination form a fused benzo ring that is optionally substituted by hydrogen, halogen, 
nItro, sulfo, cyano, alkyl, perfluoroalkyl. alkoxy, alkenyl, alkynyl, cycloalkyl. alkylthio, 
alkylamldo, amino, monoalkylamino or dialkylamino wherein the alkyl portions of each 
contain fewer than 20 carbons. 



74. (New) A compound having the formula 




wherein is -L-Rx, -U-Sc. -L-DYE; Ci-C,8 alkyl or Cy-Cia arylalkyi. each of which Is optionally 
substituted by hakjgen. azido. nitro, nitroso. amino, hydroxy, cyano, or by an aryl or 
heteroaryl ring system; or by -(S02)-R". -{S02)-0-R«. -(C=0).R". -{C=0)-0-R'^ - 
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(C=0)-NR"R"; or by C,-C6 alkylamino. CrCi2 dialkylamino; or by CrCe alkyi or C-Cg 
alkoxy, each of which is itseff optionally substituted by halogen, amino, hydroxy, -(SO^- 
R«, .{S02)-0-R^^ -(C=0)-R^=. -(C=0)-0-R'^ -(C=0)-NR^'B^^ 

is -L-Rx. -L-Sc. -L-DYE: Ci-Cia alkyI or C7-C16 arylalkyi, each of which is optionally 
substituted by halogen, azido, nitro, nitroso, amino, hydroxy, cyano, or by an aryl or 
heteroaryl ring system; or by '(S02)'R^^ -(S02)-0-R^^ -(C=0)-R^^ -(C=0)-0-R^«. - 
(C=0)-NR^'R'^; or by Ci-Ce alkylamino. C2-Ci2 dialkylamino; or by C1-C6 alkyi or C-Ce 
alkoxy, each of which is Itself optionally substituted by halogen, amino, hydroxy. -(SOz)- 
.(S02)-0-R^«, -(C=0)■R'^ -(C=0)-0-R'^ ■(C=0)-NB"R'«; 

wherein R" is H. C-Ce alkyi, -L-Rx. -L-Sc, or -L-DYE; 

R" is H, a C-Ce alkyI, a benzyl, alpha-acyloxyalkyl.VbutyldimethylsiJyl, a biologically 
compatible salt, -L-Rx. -L-Sc, or -L-DYE; 

R" is H, Ci-Cs alkyI, Ci-CecarboxyalkyI, an alpha-acyloxyalkyi, a t-butyldimBthylsilyl, a 
biologically compatible salt, -L-Rx. -L-Sc. or -L-DYE; 

R^* is H, Ci-Ce alkyl, Ci-Ceoarboxyalkyi, an alpha-aoyloxyalkyi, a t-butyidimethylsilyl, a 

biologically compatible salt, -L-Rx. -L-Sc, or -L-DYE; 
or R"' and R'* taken in combination form a 5- or 6-membered aliphatic ring that 

optionally incorporates an oxygen atom; 

L is a covalent linkage; 

Rx is selected from the group consisting of an acrylamide, an activated ester of a 

carboxylic acid, an acyl azide, an acyl nitriie, an aldehyde, an alkyl halide, an 
anhydride, an aniline, an aryl halide, an azide, an aziridine, a boronate, a 
diazoalkane. a haioacetamide, a halotrlazine, a hydrazine, an imido ester, an 
isocyanate, an isothkjcyanate, a maleimWe, a phosphoramidite, a reactive 
platinum complex, a silyl halkle, a suKonyl halide, or a thiol; 



25 

PAGE 37MS ' RCVD AT 3KU20II5 8:07:59 PM [Eastern Standard Time] ' SVR:USPTO{FXRF-1/0 ' DNIS:87293II6 ' CSID:1 541 335 0354 ' DURATION (mm-ss): 1040 



riAR-03-20Qb THU 05:23. PM J10LECULAR PROBES INC FAX NO. 1 541 335 0354 P. 

, , Docket No.: MP.0070 

Martin et al. 
Serial No. 10/026.302 

Sc is selected from the group consisting of an amino acid, a peptide, a protein, a 

polysaccharide, a nucleoside, a nucleotide, an oligonucleotide, a nucleic acid, a 
hapten, a drug, a hormone, a lipid, a lipid assembly, a synthetic polymer, a 
polymeric microparticle, a biological cell, a biotin, a silica and a virus; 

DYE is selected from the group consisting of indole, a coumarin. a stilbene. a xanthene. 
an oxazine, a polyazaindacene, a benzofuran. a pyrene, an anthracene, a 
naphthalene, an acridine. a benzindole, an oxazole. a benzoxazole, a thiazole, a 
benzothiazole. a 4-amlno-7-nitrobenz-2-oxa-1,3-diazole (NBD), a cyanine, a 
carbocyanine. a carbostyryl. a porphyrin, a salicylate, an anthranilate, an 
azulene. a perylene, a pyridine, a quinollne, a benzoxazine, a carbazlne a 
phenalenone and a benzphenalenone; 

Is H, halogen, azido, nitro, nitroso. amino, cyano, -L-Rx, -L-Sc -L-DYE. Ci-Ca alkyi or Ci-Ce 
alkoxy, each of which is itself optionally substituted by halogen, amino, hydroxy, -(SOz)- 
R^=. -(SO^)-0-R'^ -(C=0)-R«. -(C=0)-0-R'* or -(C=0)-NR"R'»: 

R^" Is H, halogen, azido, nitro. nitroso, amino, cyano, -L-Rx, -L-Sc, -L-DYE, Ci-Ce alkyl or d-Cs 
alkoxy, each of which is itself optionally substituted by halogen, amino, hydroxy, -(SOa)- 
R<«, -(S02)-0-R'^ ■(C-0)-R'^ -(C=0)-0-R^S or -(C=0)'NR"R^°: 

R" is H, halogen, azido, nitro, nitroso, amino, cyano. -L-Rx, -L-Sc. -L-DYE. C,-C6 alkyl or Ci-Ce 
alkoxy, each of which is Itself optionally substituted by halogen, amino, hydroxy, -(SOz)- 
R^», -(S02)-0-R'^ -(C=0)-R'^ -(C=0)-0■R^^ or -(C=0)-NR^'R^»: 

R^* is H, halogen, azido, nitro, nitroso, amino, cyano, -L-Rx, -L-Sc. -L-DYE. Ci-C© alkyl or Ci-Ce 
alkoxy, each of which is itself optionally substituted by halogen, amino, hydroxy. -{SOz)- 
Ri«. -(S02)-0-R", -(C=0)-R'^ -(C=0)-0-R'^ or -(C=0)-NR"R^^ 

R" is H, halogen, azido, nitro. nitroso, amino, cyano, -L-Rx, -L-Sc. -L-DYE, Ci-Cs alkyl or C-Ce 
alkoxy. each of which is itself optionally substituted by hakjgen, amino, hydroxy, -(SOaV 
R'^ -(S0a)-O-R". -(C=0)-R'^ -(C=0)-0-R'«, or .(C=0)-NR^"R^^ and 
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Ri* is H, halogen, azido. nitre, nitroso. amino, cyano, -L-Rx, -L-Sc, -L-OYE, C,-Ce alkyi or C-Cs 
alkoxy, each of which is itself optionally substituted by halogen, amino, hydroxy, -(SOa)- 
R'^ ■(S02)-0-R». -(C»0)-R", .(C=0)-O.R^^ or -(C=0)-NR'^R'^ 

75. (New) The compound according to Claim 74, wherein R' and R^ are Ci-Cb alkyI that are 
substituted one or more times by -(C=0)-0-R''' or -(C=0)-NR"R'°. 



76. 



77. 



(New) The compound according to Claim 74, wherein R' and R^ are Ci-C6 alkyI that are 
substituted one or more times by -(C=0)-0-R'^ where each R"" is H. CrCe alkyI, an 
alpha-acyloxymethyl, a t-butyldimethyldimethylsilyl, or a biologically compatible salt. 

(New) The compound according to Claim 74, wherein the compound is 




wherein R^* and R=*. are independently H. a C,-Ce alkyl. a benzyl, an alpha-acyloxyalkyl. at- 
butyldimethylsilyl, or a biologically compatible salt. 

78. A compound having the formula: 
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COa-R^® 



and its salts, vt^ereln 

R^ is H or a Ci-Ce alkoxy. which Is optionally substituted by -{C=0)-0-R'® or -(0=0)- 

B^'^ is Independently H, a Ci-Ce alkyl. a benzyl, an alpha-acyloxyalkyl. a t- 
butyldimethylsilyl, or a biologically compatible salt; and, 

R" and R'*, where present, are independently H, a Ci-Ce alkyl, Ci-Ce carboxyalkyi, or a 
biologically compatible salt. 



79. (New) A composition comprising a metal ion and a compound having the formula: 




wherein R' is -L-Rx. -L-So. -L-DYE; Ci-Ce alkyl or C7-C18 arylalkyl. each of which is optionally 
substituted by halogen, azido, nitro, nitroso. amino, hydroxy, cyano, or by an aryl or 
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heteroaryl ring system: or by -(S02)-R". -(S03)-0-R'». -(C=:0)-R«, -{C=0)-0-R'^ - 
(C=0)-NR"R^^ or by Ci-Ce alkylamino. Ca-Cj dialkylamino; or by C-Ce alkyi or C-Ce 
alkoxy, each of which is itself optionally substituted by halogen, amino, hydroxy, -(SOj)- 
R^=. -(SO^)>0-R'^ -(C=0)-R^». -(C=0)-0-R'«. -(C=0)-NR^'R'«; 

r2 is -L-Rx. -L-Sc. -L-DYE; C1.C18 alky! or C7-C18 arylalkyi, each of which is optionally 

substituted by halogen, azido, nitro, nitroso, amino, hydroxy, cyano, or by an aryl or 
heteroaryl ring system; or by -{SO^)-H'', -(S02)-0-R^^ -(C=0)-R^^ -(C=0)-0-R^«. - 
(C=0)-NR'^R'^; or by Ci-Ce alkylamino, C2-C12 dialkylamino; or by Ci-Ce atkyi or Ci-Cs 
alkoxy. each of which is itself optionally substituted by halogen, amino, hydroxy, -(SOj)- 
R'^ -(S02>-0-R'^ ■(C=0)-R". -(C-0)-0-R^^ -(C=0)-NR''R'^ 

wherein R'^ is H. Ci-Ce alkyI, -L-Rx, -L-Sc, or -L-DYE; 

R" is H. a Ci-Ce alkyl. a benzyl, alpha-acyloxyalkyi, t-butyldimethylsilyl, a biologically 
compatible salt, -L-Rx. -L-Sc, or -L-DYE; 

R^^ is H, Ci-Cs alkyl. Ci-Ce carboxyalkyl. an alpha-acyloxyalkyi, a t-butyldlmethylsilyl. a 
biologically compatible salt, -L-Rx, -L-Sc, or -L-DYE; 

R" is H, Ci-Ce alkyl. Ci-Ce carboxyalkyi, ar) alpha-acyloxyalkyi. a t-butyldlmethylailyl, a 

biologically compatible salt, -L-Rx, -L-Sc, or -L-DYE; 
or R^^ and R'' taken In combination fomrt a 6- or 6-membered aliphatic ring that 

optionally incorporates an oxygen atom; 

L is a covalent linkage: 

Rx is an acrylamide, an activated ester of a carboxylic acid, an acyl azide, an acyl nitrite, 
an aldehyde, an alkyl halide, an anhydride, an aniline, an aryl halide, an azide, an 
aziridine, a boronate, a diazoalkane. a haloacetamide, a halotriazine, a hydrazine, an 
imido ester, an isocyanate. an isothiocyanate. a maleimide, a phosphoramidite, a 
reactive platinum complex, a silyl halide. a sulfonyl halide. or a thiol; 
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Sc is an amino acid, a peptide, a protein, a polysaccharide, a nucleoside, a nucleotide, 
an oligonucleotide, a nucleic acid, a hapten, a psoralen, a drug, a hormone, a lipid, a 
lipid assembly, a synthetic polymer, a polymeric microparticle. a biological cell, a biotln. 
a silica or a virus; 

DYE is a chemical moiety with an absorption maximum beyond 320 nm; 

R' is H, halogen, azido, nitro, nitroso, amino, cyano, -L-Rx. -L-Sc. -L-DYE, Ci-Ce alkyi or C-Ce 
alkoxy, each of which is itself optionally substituted by halogen, amino, hydroxy. -(SO2)- 
R", -(S02)-0-R'*, -(C=0)-R'^ -(C=0)-0-R'^ or-(C=0)-NR"R'^ 

R« Is H. halogen, azido, nitro, nitroso. amino, cyano, -L-Rx, -L-Sc. -L-DYE, Ci-C© alkyI or Ci-Ce 
alkoxy. each of which is itself optionally substituted by halogen, amino, hydroxy. -(SOa> 
R^«, -(S02)-OR'^ -(C=0)-R'^ -(C=0)-0-R^^ or -(C=0)-NR''R'*: 

r9 is H. halogen, azido, nitro, nitroso, amino, cyano. -L-Rx. -L-Sc. -L-DYE, Ci-Ce alkyl or Ci-Ca 
alkoxy, each of which is Itself optionally substituted by halogen, amino, hydroxy, -{SO2)- 
R'^ -(S02)-0-R'*. -(C=0)-R^^ -(C=0)-0-R^«. or -(C=0)-NR"R'«; 

R'° is H. halogen, azido. nitro, nitroso, amino, cyano. -L-Rx, -U-Sc, -L-DYE, Ci-Ce alkyl or Ci-Ce 
alkoxy, each of which is itself optionally substituted by halogen, amino, hydroxy, -(SO2)- 
R". -(SOz)-0-R'=, -(C=0)-R^*, -(C=0)-0-R^^ or -(C=0)-NR"R'^ 

R^^ is H. halogen, azido, nitro, nitroso, amino, cyano, -L-Rx, -L-Sc. -L-DYE, Ci-Cb alkyl or Ci-Cs 
alkoxy, each of which is itself optionally substituted by halogen, amino, hydroxy. (SOt)- 
R^^ -(S02)-0-R". -(C=^)-R'^ -(C=OK>-R^«. or KC=0)^NR"R"; 

R" Is H, halogen, azido. nitro, nitroso, amino, cyano, -L-Rx. -L-Sc, -L-DYE, C,-Ca alkyl or d-Cs 
alkoxy. each of which is itself optionally substituted by halogen, amino, hydroxy, -(SO2)- 
R^^ -(S02)-0-R'^ -(C=0)-R^^ -(C=0)-0-R^^ or -(C=0)-NR^^R'^ 

fl^» is H. halogen, azido. nitro. nitroso. amino, cyano, -L-Rx. -L-Sc, -L-DYE, Ci-Cb alkyl or C,-Ce 
alkoxy. each of which is itself optionally substituted by halogen, amino, hydroxy, -(SOz)- 
Rl^ -(S02)-0-R^^ -(C=0)-R", -(C=0)-0-R'». or -{C=0)-NR'^R'': 
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R^* is H, halogen, azido. nitro, nitroso, amino, cyano. -L-Rx, -L-Sc. -L-DYE. C-Cb alkyi or C-Ca 
alkoxy, each of which is itself optionally substituted by halogen, annino. hydroxy. -(SOa)- 
.(SO^)-0-R^^ -(C=0>-R", -(C=0)-0-R^^ or -(C=0)-NR"R^^ 

or any two adjacent substituents R'-R^*. taken in combinatton. form a fused six-membered 
benzo moiety, which is optionally substituted by halogen, azido, nitro, nitroso, amino, 
cyano. -L-Rx. L-Sc. -L-DYE, C-Cs alkyl or C-Ce alkoxy, each of which is optionally 
■ substituted by halogen, amino, hydroxy. -(C-0)-R^^ -(C=0)-0-R'«. or .(C=0)-NR' W 

or any two adjacent substituents R^-R^*. taken in combination with each other, and with the 
aromatic ring they are bound to, form a fused DYE; 

provided that the compound is substituted by at least one -L-DYE. -L-Rx, or -L-So at R\ R^ R*. 
R'. fl*. R'. R'". R", R^^ R'^. ^ R'-R'*. te»<en In combination, form 

a fused DYE. 

80. (New) The composition according to Claim 79. wherein the metal ion is Na\ K*. Ca'*. or 

81 . (New) The composition according to Claim 79, wherein DYE is an indole, a coumarin, a 
stilbene, a xanthene, an oxazine, a polyazaindacene, a benzofuran. a pyrene, an 
anthracene, a naphthalene, an acridlne. a benzlndole, an oxazole, a benzoxazole. a 
thiazole, a benzothiazole, a 4-amjno-7-nitrabenz-2-oxa-1 ,3-diazole (NBD), a oyanine. a 
cartocyanlne. a carbostyryl. a porphyrin, a salicylate, an anthranllate, an azulene. a 
perylene, a pyridine, a quinoline, a benzoxazine. a carbazine a phenalenone or a 
benzphenalenone. 

82. (New) A method of detecting a target cationic metal ion in a sample, comprising: 

a) adding to the sample, in an amount sufficient to generate a detectable optical 
response when the target Ion is present, a compound having the fonnuia; 
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and its salts, wherein 

is H or a Ci-Cb alkoxy, which is optionally substituted by - 
(C=0)-0-R'° or -(C=0)-Nn'^B'«; 

R^^ is independently H. a d-Ce alkyi, a benzyl, an alpha- 
acyloxyalkyl, a t-butyldimethylsilyl, or a biologically compatible 
salt; and, 

R'' and where present, are independently H, a Ci-Ca alkyI, 
Ci-C6 carboxyalkyl. or a biologically compatible salt; 

b) Illuminating the sample to generate the detectable optical response whereby said 
target ion is detected. 
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CONCLUSION 



In light of the above amendments, reconsideration and withdrawal of the outstanding 
objections and rejections are respectfully requested. All amendments are made in a good faith 
effort to advance the prosecution on the merits. Applicant respectfully submits that no 
amendments have been made to the pending claims for the purpose of overcoming any prior art 
rejections that would restrict the literal scop© of the claims or equivalents thereof. Applicant 
reserves the right to subsequently take up prosecution of the claims originally filed In this 
application in continuation, continuation-in-part, and/or divisional applications. 

It is submitted that this application is now ready for allowance. Early notice to this effect 
Is solicited. If, in the opinion of the Examiner, a telephone conference would expedite the 
prosecution of the subject appfioation, the Examiner is invited to call the undersigned at (541) 
335-0203. 

Respectfully submitted, 



Molecular Probes, Inc. 
29851 Willow Creek Rd. 
Eugene, Oregon. 97402 
Phone: (541)335-0203 
Facsimile: (541) 33S-0188 



Reg. No. 51 ,061 
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